Characteristics of the biologically active 35-kDa metalloprotease virulence factor from Listeria monocytogenes.
Listeria monocytogenes, a facultative intracellular pathogen, synthesizes an extracellular protease which is responsible for the maturation of phosphatidylcholine phospholipase C (lecithinase), a virulence factor involved in cell-to-cell spread. This work describes the environmental parameters necessary for increased production of mature, 35-kDa active protease in strains of L. monocytogenes, and its detection using polyclonal antibodies raised against Bacillus subtilis neutral protease. High performance liquid affinity chromatography was exploited to isolate the biologically active form of the mature protease, which was then subjected to biochemical characterization using casein as a substrate. The protease is a zinc-dependent metalloprotease which degrades casein over a wide range of temperatures and pH values. It can also degrade actin, the most abundant protein in many eukaryotic cells. The Listeria protease was shown to exhibit a high thermal stability and a relatively narrow substrate specificity. A three-dimensional model built on the basis of the homology with thermolysin was used to understand the structural basis of these characteristics.